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(54) ^>m41# e]eHMH g n all^M 



^^s. <ai-^B &&tr ^hh *w#<* ^4*^ 2) ^ *m*)4H 

i4€ ^1- "^ll^l z.i$# & a l<*} 4WHr 3? 3) 60 vflx] 500V3 ^'SHH a> 

°^^^) 3*11 E]EVfe- W3(bioactivity)-|: Wfl °J#?tBl- *r Si^l 

sU ^-aHI^I Al^slfe p>ziu|1^ E)^tnolE( Ti xMg y o z ) °J-§£B3 2^3} ^^-(osseointegratio 
n)-§- %n 3 33 «KlMl# EMulM 2= (Ti x Mg y 0 z ) £*W ^1* *fl*$4. 



S. la 

AJ}010| 

D>at1l^, E]e^\ 4hM]#E]^i-11o1b, 4-^^ S.^. D M35 °>3 *4*W4i 



£ lafe £ £«3°fl 4€- ^-H-S^ °Ut1l^ E)Eft1)olE av^o}. ojs^eo) £££ xj^ 3)d13 as 4*1; 



2afe £ 4nMI£ eiemmh tVsV 0 ^ XPS 4°M Vims. *14; 

S. 2bb £ 4€ 4^Ml£ 3 EMMS aV3J.bj.sj ^ja.i f> Mg-I- XPS 4*M ^3 ±3. £ 

4; 

£ 2cfe £ ^efl 4€ 4^Ml£ EjEftfloJe aJ-^dvoj f> Tit XPS £^<H1 4°H ^3 £ 

4; 

£ 2dfe £ ^^<H) 4# oj-ntll^ eJbHMB ^-aAi 0» XPS £<*W sJ^H £ 

4; 

S. 3a £ 3b£r £ 4€- °r^Ml£ eJeHHB a>5J.dj.oj r ^ £3. aJ-;j1; 

' £ 4fe £ lHg<Hl 4€- ElEftflolB aV^dj-oj f>7> #5.4 aJ^V/^oj ^j^ £ aJ sffe nefl = ; ^ 

£ 5tt £ ^ofl Of^. nJ-aMI^ EjEVviJojE iV^nJ-2] ^JfiJ- ^oj-oj g^Jf £A|g|.fe aEflH«>]cf. 



iHgoJ A^J^.-gDj 



•g- t^-Sr *14, 3^44, ^tf^sh A o344 ^-4 4 s 4-8-3 »fl ^-3^5. cVfe 4^1 

44^(SEfe 44^ ^) «?Jt?VSfe O.S 44^£ Aj^V 7 r ^ g «3 7>^$ <?] t?VB4 ^ 3^$* 

/fl-id'Wl 4$ 4 < o t $ £344* *M €4. 44$ ^ej^l o.3.fe 4H§/tt44^ -g-^W^ <Hl3)(etch 
ing), °tl4 #4^^^ (blasting), f-4^4 ^=b)]oJ^ (plasma spray), ttfSMj, SH^^l oJ.sj.Ej.oJe, 44-2- # 
4i ^ HMi 4444 uHi-^El « #^3# ^-*§ a^, #43/444 ^*]->a, oj£ f-e} 

apj. oj^oj^ #7144-4 ^im-'a ^ 44$ 7i^#i- ^^v -g-g-71^ f-oj sicj-. 

34444 ^ tfSj-S-g- °l-§-^ MW\ W&±3L$= #4}/$!*} £^ -§- OJ i 2fe 

#^^1 ^ -§- OJ !# 4-8-SH tm-^-i- ^(^U ^ 2,216.432s, #§1 ^^02-194,19531, i?| c dl 

1999-01973S), o]^. i^sf^ aj-sj.^ nj.= fe « 0 V^(n|^ 5,478,23731), tl^l ^ <8 

a^ jf. <i^sll- sj-fe H o v, S( a l^ ^sj 5,354,390), tV5V^-2.S. zV#-£is)l°lH# ^ sJ-oJh^aJ o>4 

bHB-I- ^-i-71 ^sV<^ ^sVlA^sffe « 0 ^(d1^- JfSj 5,354,3905.), ^ ^^"8: DCPA(dicalcium p 

hosphate anhydrous, CaHPO), alpha-TCP(tricalcium phosphate), ACP(amorphous calcium phosphate) ^ DCP 
D(dicalcium phosphate dihydrate)# t ?V— »o^(°1^ 5,997,6251), ^^^-S ^^B" °J:H^ 
u ^(-fr^^*1^-7ll^ 0 676 1795.) f-«>l 514. 

5H°V, E) Ef'H" SE^ EJEJ--^- ^o)l oj-ojjA^ A^cg^v ^-i^sflojH, SJ-oJcS-aI oJ-aJ-EVoJe f-^ s^?V <ytfVH 

^S7> yVe)(delamination)S)7l4, °Jt|Veoj m.^ ^ ^^.oj Sfe 3.^ $sL ^o\\*\ 
SJ-aj ^ofl ojev ^§«j|(biodegradation) ^ ^(resorption) f-^ll ^JsV^l °Jf-^B ^S^^l A «§ 
7l7fl SjS-S, %7]& aJ-^-a] Aj^o] aJ^ajo.5. t<H^Jfe. cv^oj o^cV. e^V, aVsJ-dJ-oJ ^^j^-^s. Aj.5j.Dj.sj ^1 74]^ 
7j-£7V "gol^Jl. °J#?VB4 ti^j Tfl^oflAi aVsj.dj.oJ ^0.5. ^^AiM-i?-^ ^V^oJ 014. 



Ih^oj oJ-7-jl 4 8Vfe 7|^aj 4i 

£ ^-Afl^i- 8fl^5l-7l SjSlH <?V#€ ^ £ , o4 ^^^ofl oJ«)J EJ4^ 

AV45VSJ A,§aj^ (biocompatability)4 ^%^(bioactivity)-§- #7M^1 4^M1# El4M]olS av^dj. o]3.^e ^ 



E£$. £ t^S] 44. ^<>|4. 4ti]o]44. <^o}^ $ ] $ %o\]A) A^slfe &14u ^ E)4fc 

#-?r£^ (osseoinductive surface properties)-!: 4\d 4313 #£7V -H 1 ** ^44* 3^44 
42.JI 4$ §;gU-§- -fr£.<g-°..sL*| ^4*}o.iL $4°H?ll ^*^«.S (osseointegration)^ t 1 54^ 4^11 

£ EjEHMH ^44 °J-i4H « a ail^S* afl**rfe 344. 



■£^4 n 1 ^ g 4* 

#7] S-aj-l- ^Z}7] 444, £ 41 4^M|£ ^^ti]o]E A^n)- oj-f^E^ £^ E]4fc ^* 

£t«rfe £ #4 £4^ fi^ofl 4^M)£ E]E]-t|)o|E AVSJ.^^ 5Lt«rfe ?!* ^^-S. 3:4. 

- £ gigo||4 n|.nifl# El4M]4H AVsj-^o. ^oj- ^a^o)] ^40} 4^44. 4^»-i)£ ElEHHE 

V& u -\-& ^£°.3.4 6~26%2] e)4-e\ 51~71%4 ^ 1.8~32%4 4^M1£* £44^, Y4£-2-3.4 6-1 
5%4 0.3~6%4 °], 0.3~2.1%4 4H# ^ 1-2%^ S.t44, ^ 7 r *S-H £-§■* 1% ^ 

' .2.3. 3L«-«rfe 34 44344. 

£ gtgofl 4= Dj-nMl^ 44M14H aJj}^ oJS^eo] jfli^-g-, El4^- £fe E]Ef^- #§0.3. ^4 °J f- 
^-e 2,= - 4rO)|4 4<?lA}ofl 244 44 S4*rfc 431; 44 44*H1 °J^4H £4* 4^ Ml £4 

£44 4*1)4 *^°fl ^44fe 44; ^ 60 44 500V2} 440)14 44 444 44 ^44 °J#4B £ 

44 oj-nMl^ 444MB 444* 444 4 b 431* 5L44fe 3* f^'lS 44. 

ojsi., ^ «- £4* t^*H £ 4# o>aMl^ ^E^vilo] E€ Aj.^.^ <a*4B $ rt 444 #414 

w^4. 

£ gtgoj| 4 = nf^M)^ E]El-t|lo)E XJJJ.IJ)- «J#^S^. <at^E * Aj-7] £.44 £4°11 tgAj£ 4^M1# E}E} 

tilojE ^B|-o.S. ^^Cf. a. ig-rgofl Af-8-S)b °dt^S ^-Sflfe EjE]-^ £fe ^E)-# ^JlS °>^>-il^ 

ielectric dreakdown anodic oxidation)<Hl ^SV<^ ^S-fi-S-M W*]3L 1.8 ^fl^l 50%^ ^ntfl#, 6 vfl 

^1 26%^) ElEf-fe-, 51 i-fl^l 71%s) Al-il- iteU, n 5H1 *i^2j o.s 6 ^} 15%2) ^i, 0.3 ifl*l 6%^ o], 0.3 
LUX] 2.1%S\ 4Sf, 1 ifl^l 2%S) ^ i^^l gf- f-^- itsffe 5J°1 wf^^lsfcf. S£^, E] 

-tW-^* °lf^ ^2:5. s)ol ^o.^, cf^Aj ^sf. ^ji, o>efl^ ufl^ol (barrier) ^ 

a^4. o>^*fl^ EWHB av^pj-o. 300nm 30/fln oj if^-i- $jL t af^3]5f7flfe 500nm vfl^l 10^4 -x 
Till- 

T 1 ^^ 4^ Ml ^ ElEl-vilolE AV^.g|. ojf^ES) /J^«J-3J 4-g-7l^^- ^2)- ^Cf. 4^M1# ^EflflolS t> 

Jl a^sJ-^ ^^-(biochemical binding)^- n >^-»-1]^ 27> ol^o] ^f^B oj ^.qzj. ^(outmost la 

yer)SL3. <>]^S\7]^ ^ *fl°>>(body fluid) ^si °}%*}°\ ^ 2?\ o}&% o)& zl® «J-g-^ <&6.^*\ 
o}-2- o)^-oj ^olH+cf. n ^4 <?]•§ cl-g-q-A^(p 0 iy an ionic properties)^- 4^1 collagen type 

1, thrombospodis, fibronectin, vitronectin, fibrillin, osteoadherin, osteopontin, bone sialoprotein, osteocalcin, 
osteonectin, BAG-754 g£ ^«l^4 4«f^l ^^(electrostatic bonding)* ^f-^S^- § 

a^ 'S^^Cbone matrix protein)44 4«f^ £4)3.2.3. ^f-^B ^^14 ^aj ^)-(biomineralization)* ^ 

^lAl^lcf cc^ ^ 41- "y-ifhSfe 47l^?] 4at11# E]El-tilolE g_^J2r 443. Xlol S£ 

^z)4 Aj^ <at^s4 §2:al42l 7^ 7}^ ^-£^4. ^, 44^ A J 4^M1^ 44^1 

°1S A }2)-4^- S4r£^ fi^^"^ (osseoinductive surface properties)-!- 44 ^ #3:3)44 ^^-«r3 ^4 
4^1^ 1^-4 3l4°11 4 sfl 7 o^?!- #-8-4* «a^.?14. 

4-g-o. s ^- t^oll 4€- 4^ Ml ^ 44MlolB <a^^sa) ^12^1 M)§H ^£4. 

^ « S V ^<^1 4€- 4^M1# e)4MM S ^44 6 J*^Hsl °dt?b e - ^* #Tr^r ^14 44^°ll 24?> 

oltf iAfsffe tMl; °J#?J: E . €-«m- 4 n«4l^4 it€ ^d^^ -8-«?°fl *!43rfe "cMl; °o 1 ^ A }4^°11 s)4°i ^4 
%!4€ °d#^H ^-^Hl 4^tMl^ e14 l IMj= -^44* s)^^l7l^ 

°)b1^ 43: «o v, asi 444 ^Tfli- ?*fl*)o.iL ^«^4£, ■atfl-H ^-*flfe ^14 ° s v ^-!r -f^- -Hl^ U ^1^44 !»• 
4(degreasing)^ ^1— A ) ^f r ^ ^14 44^(UV light)* 24^ <>W 34^4. fur #°H4 44-5d(UV lig 
ht)* 24 °)4 344^ £ ^* ^4fe °o 1 ^ Wfl«fl>1 #^4*2) x°J°il ^*J=* D 14fe 4^44. 

444 44 °J€^B ^-4# ^*«- *^<H1 ^)4^4. •& H ^* ^*Kr *4-& 4^<4|# 44144B( 

Magnesium acetate), 4^ L fl#(Magnesium phosphate), ^"tb 4^ L 1l£(Magnesium sulphated), 4^ 



tfllr(Magnesiumiodate): ia-f-^MJ: 4 3- Ml ^(Magnesium gluconate). 4 3. Ml ^(Magnesium nitrate). =t<J-S}- 
°}=L M| ^(Magnesium hydroxide) 31 <SSr D r^M] ^(Magnesium chloride) f-4 "r^Ml^-i- B#4b 
cfff- -g-ojj &o. &r££o»o\]A]^ £ 4€- 4*1 tfS^BsL Q-fr*}^ 34^" 

4 KaMl£ EJ4MHB av^dv Ti x Mg y 0 z ) 7r^44. £ t^l 4€ 4nMl^ e]eHHB Aj-gj. 

4£ 4^M|# 1 % - 35 % »S4B -fM*rfe 3)*1 "ft^sU, SMM ^##3] -g-°J} 

2:^h1# z^7l <£el t ^ £ D i °W2f, 4^Ml£-g- B^sHr o^tr <2-*- ^ £#-§-^2] ^£( P H)# 3i 
^§1-71 4*11 ^(sulphuric acid), 91 ^(phosphoric acid). 4# #71 # ^11- i-LK ^^AKoxalic acid), 
^^(malic acid), ^ ^(succinic acid), "tl-^Cmalonic acid), -g-'tKboric acid) T^^BiHsodium hydro 
xide), ^-tV5rf^AK potass i um hydroxide) f"§r 4"f*llB %7}*£ ^ &4. 

°1°H °<RBB sfi, ^o afe «jj^-g- a^sH 4 60 Ml*l 500V4 *|*ltf4M °J#4B °<r^ &3 

o)) u).o)as.oi-al- -B-b^bb*) °J^4B-4 a^ofl 4^11£ 44*fl°lB $^$4. 4^1^ 44MMS 

W^ol i?}Mf^ ^4 £344 ^l^V, 4^Ml£ °1£ ^ 4^Ml# 4°1£ (el 

ectric field)4 % (driving force)* £4 1 (colloidal deposition) slfe 3 BB ##£4. 

£ ^tgofl o)-= 4nMl# ElEftflolE <+2r4£ 71^21 tfs^-4 ^-§^4 cf# ^-^olJl UflE}^^l 3-43 "P"1§ "S" 
*ll*S!:4. £ 1* £ 4€- °<H" i}SfH ^4 ##B^ 4^M|£ 34MHB AVjj.^ oj|^Ef #4^43 

B3. Af^lolc}.. £ l( a )fe 4^Ml# ElEHjojE aV^p)- ojf^E2| ^4 ^nl^oli, £ 1(b) 

^S.Aj o r aMl# 34MHS A^of oja^Eo) ^-£<SB4 4. £ KaWM Ji^°l 4^M1# 34MHB #3.^0] 
K^o. t^7}^9\ 4^Ml£ El4Ml°lB fi^ 7V*U 5fl<>M 7]^ #0.5. fi3!2] ^ -ffB^BB4 ^t^m 

<4 7j-$ 7 )7fl^ 1^ -B-st t Sfl4. £ KbH-H ^ 41- ^Efifloi 

e av^o| °j#^Bb £^ ^€ °d»^B -&Afl(l)<4 oVaull^ ^Efullo|E AV5j.^( 2 ^ 3) 

O.3. qtyMfto]E. cfAl £^o; cf^Aj A>^nj-(3 )2 j. ^ a\o}6\] ^e]o\ 

SE^ <a#^B7 r ^^iflollAl Aj- 7 i^ > ^.^71 ^sfl^ -f^r^ ^lTfl^ ^H, ^ 

£)■§• 7 F Aio> ^-4. ofntH^ E14^ ^^al 7l7flaj a^o. o. s #sM?l7l ^ 

W ^1 ^fr^Bl" 3tfl 4000mA/cm 2 ^x) ^Al^cf. ^£1- ht)| ^S-M) °J€^B 5. 
^oflAi ufle)<H (barrier) ^^-<>1 ^^sffe S.#9\ cf-g-^ ^^"(3)^ tMH ^tfl3| o.s. ^ 

^fil Bflelol ^^(2)2] ^17> ci ^f-^^^lcf. zl ^3r, ^ ^ofl t^^- ^ErUilojE aj.^o. ^^j 

7} 7l?( P ore or channel)^ 7)$$ #m ^^ofl cflsfl ^^o] ^ ^l\d 

4. 

a*. 4^-11 £-§- t-B-sVfe ElEr^V^Sl ^7>Alfl7l »^±si -g-^ ^Bfe ^cfl^ 30 ° 

C MIS. ^^fl^Vcf. 

EjErMl°lB #0.5. ^O^^uf^Cf. a. o. ofnLl]^ ElEHlHE AVSj-D^ oj^^-eoj Aj^^o] ^ 

-fj-zv.fi. ^ajSj-^ nVaMl# ^EfvjjojE (Ti x Mg y 0 z ) 541**4. °1* ^«fl * A H1 ^ 

^nj-Sl ^) ^^ojj Aj-o.gj.^ ^oj. (60 v4j*] 500V)^- *cf. 

£* a^oJ ^o^^Bj o):^ AV^. HV-g- 3|-34M 7>^(^S 0 2 , H 2 )7> ^ °Jt^B S.^} S.W«\ 4 

at11j g, HlErMlolB #3-tJ>5l 7l7j|a| ^£7> ^ ^^^^0.5. ^iSVal ^fsj-slfe UxlgM flsH S«V(s 

tirrer agitation) 500 rpm o]tf ^ <9^^e a ^ofl 7 r i *^ 7l^# ^i^4. 

cfZltfl^ ElEftjjojE Aj-^^oflA-j u r aMl#fil f^i^ 7l*£., a^^^. <L>^21 ^^fl €^5L^ 
^(osseoinductive surface properties)^ -g-^^ ^frUS. -g- 0 - 5 !^ ^B, HwV^B, ^B(pH) 

-g-ofl 4ef ^e}-^4. oje^V sjsKafe ^ ^^^4 Aj-^j^j <a\i%*\s. & ^^°ll 4€- °>^M1^ 

E14M101 B Aj-^qj- ^Aj 7 pg-5V4. 

^ ^-fr XPS (X-ray Photoelectron Spectroscope) AES (Auger Electron Spectroscope). SEM (Scanning Ele 
ctron Microscope). TEM (Transmission Electron Microscope), XRD (X-ray Diffraction)^ ^i«ll^B 

*V**M. #71 <>}^tr £14^4^5.01 °J#^B2l oja^ 44MlolBSl s-n-B^ (o 
sseoinductive surface properties) ^. 4^M1^ 44vflolB (Ti x Mg y 0 z )^ ^Sr^l 4^M1^ 34HI 

015 21 ^-Ml, 4?!*^ (pore configurations). 4nMl£ £l4«-11olB2l fi^ ^ ¥2:, 



^£ $^^±3. m$$Z\JL (surface characterization at high resolution). ^ 

£ ^^HHl o r aM)£ E)EH|olE ^^5f7l 3$ ^Sfl^ 0.3.^ 0.01M i-H^l 1.0 

Mil n r^Ml^ oM|3M2= (Magnesium acetate). D f^. Ml ^(Magnesium phosphate), ^^^^^(Magnesiu 
m sulphated), -S.S.-y- of^.Ml#(Magnesium iodate). #-f-^^ °VnMl ^(Magnesium gluconate), n >^mi^(M 
agnesium nitrate), *t"&$- of^-M) ^(Magnesium hydroxide). ^5}- oJ-nMl ^(Magnesium chloride) £fe 4 
ol-ol E|]Ee} oH^aj.^. Af^-sl-Tlu)., 2 olAj-o; ^.ob^. i^-sH Af-g^cK ^ -g-^ SE^ £^-g-«* 

• 5\ <+£( P H)-t 3.0 MM 12.55. 2l^7) Sl^H ^(sulphuric acid), (phosphoric acid), £Efe 4# -n-7)Al o| 

# t^, ai-th ^-y-^^(oxalic acid), H'M'iKmalic acid), ^41 -^(succinic acid), l)--§- A Kmalonic acid), •§- A Kboric 
acid) f-S: 3 ^7 r 5 r «cf. sl^-, ^3-u|-Ef-( sod i um hydroxide), ^r^i^-^^^potassium hydroxide) -f ^ 

.a. £13 s] AjAl^o|| oj-sig ofziLi]^ it*f^ 3*11 3 *Afr 10mA Ml*l 4000mA£ ^^sf^^. £ 

IV £ 1^ ^a)^^] u}e<a 0^3. al-o-A] DC 23V MM 500V2} ^ MHH 4°<Hr 7fl €^*r^cf. £ 

# £ *]aHH trf^ nj-aM]^ E]E]-t1lo)E AV5|.o|.oj 7)7)]^ 7< j-£7l- 2^}-*] ^/£Efe ^^±sL <$$S\±= # 

-2r #*1*M 3*fl H«Jr 500 rpm°l*M- W>]?)5L, -g-e^ 30t °l* r 3. ^-^#4. o)$$\ £X\d\}6\) 



[& 1] 







(1-/1) 


^ Hi 
(mA/caf) 


(V, DC) 


(pH) 


1 




0.01-1.0 


30-4000 


50-500 


7.0 °]*\ 


2 


^W^Ml^+^^l 


0.01-1.0 


30-4000 


50-500 


7.0 °l5r 


3 




0.01-1.0 


30-4000 


50-500 


7.0 °}?\ 


4 




0.01-1.0 


120-1000 


50-500 


7.0 °l5l 


5 


^f-^-LW3Ml#+ 


0.01-1.0 


60-4000 


50-500 


7.0 0 l*r 


6 


o|-ZLM|£+ 


0.01-1.0 


10-300 


23-500 


7.0 


7 




0.01-1.0 


30-4000 


50-500 


7.0 °}*\ 


8 


<*sf ^nMl^+^f^l 


0.01-1.0 


30-4000 


50-500 


7.0 °}*\ 


9 




0.01-1.0 


30-2000 


23-500 


3.5-12.5 


10 




0.01-1.0 


20-4000 


50-500 


3.5-12.5 


11 


v}=L Ml # o>4 efl o] B+ aV + ^ ^ 


0.01-1.0 


10-1000 


50-500 


3.5-12.5 


12 




0.01-1.0 


30-4000 


50-500 


3.5-12.5 


13 


3. = saV 4nMl^+ ^AV^.u)-ef. + ^-^^1 


0.01-1.0 


30-4000 


50-500 


3.5-12.5 


14 


^A].^ Dl-aLil^+ °1 A}+ 


0.01-1.0 


30-4000 


50-500 


3.5-12.5 


15 




0.01-1.0 


120-2000 


50-500 


3.5-12.5 


16 


«g SI 0|-ZI M| ^+ A> Sj A> + <£^,l 


0.01-1.0 


50-1000 


50-500 


3.5-12.5 



IS. 2\ 





1 


2 


4 a 3 


4a 4 


4a 5 


4a 6 


Ti 


18.78 


26.29 


5.72 


6.4 


6.51 


7.32 


0 


55.72 


56.22 


69.23 


67.35 


56.32 


50.07 


Mg 


1.84 


2.25 


13.6 


15.23 


25.58 


32.31 


C 


15.24 


9.57 


9.44 


7.02 


7.32 


6.38 ! 


P 


5.86 


3.1 


0 


1.4 


0 


2.4 


N 


1.4 


2.02 


0 


0 


0.6 


1.2 


S 


0.3 


0 


0.5 


0.5 


0 


0 


Na 


0.5 


0.5 


0 


0 


2.13 


0.3 


K 


0 


0 


0 


0.6 


0 


0 


Ca 


0 


0 


0 


0 


0.8 


0 



S. 2°IH SL^-4 £ ^ofl 4€- ElEHMB^. t^£-^L4 6-26 %4 34^, 51-71 %4 1.8-32 

%9\ o^i|^| S.WjL. =l ^1 ofl ^£-£-£4 6-15 %4 0.3-6 %4 °], 0.3-2.1 %4 4Sf, 1-2 %4 *3 
±, a ifl-ofl i % Dl^Vsl ±.^2.2. %, f-ir £#*rJ2 514. 

£ 2a ifl4 £ 2dfe £ 4€ "latfl^ 4 4^1 4 H XPS £4<* 4*H 3^3-2.3. £4$ 1444. 

£ 2b°lH S-^o) "^^^ Mg Is ^^-oHM^l (binding energy at Mg ls)7> 1303.96eV W 1302.88eV44 H 
4*i (chemical shifting) J2.5I4. 4^4£ 44M14H a>^oj. £,£oj l^Eflfe n>ai4| 

# ^<H1 44 ^efxlfe- ^-g- 44^4. 43$ 4^il£ 4 441 4 e aj-si-sHH *><£^ x , y ^ zSl£ 
H4 ^H4 =r 44^4. 

4-g-iia, ofZLVfl^ 4444B AV^ollAi ^.ojj^ ^if. ^Al^ £4^ 4-8-4 £4. 1^4-° 3-, 

4n4^-i- ^-B-cVfe *)sfll! -g-44 ^-£7> feo}|^s ^°j-Al^V (voltage-to-time characteristics) 

<H1a1 4zi4£ 44-4o|e av^dJ-o] ^S-fe "tol^jl, 4 s ! (dielectric breakdown voltage)^- #4 
#4 4eH 4:14^4 ^.^oi 32%ofl o]f ofl^xl 4^4l£-§- f-fr4fe ^i*^ -g-44 ^£7> £43^ o^tfl 
$4 44^- aVsJ-4 ^o. 5 _ *.avs) fe oj:o. % 7 }%z\. £ 3a r: ^i«fl^^ ^-H7> 3^4 *\=L^<& 44^145. Aj. 
3.^0} #7^4^ O.S A^oloj, £ 3bfe #«fl44 ^£7f ^-?-4 4^4£ 4444H aJ^^o] 

S£i: 34^43 o S sj o. Al^oH}. £ 3a, 3b°H4 <g ^ fl= 0 } ^£4 £^-g-°-!H14 4^4# 444 

°lH -iVsr^-g: ^^£^1 ^ -g-o^oQ^ "l-ntfl^ 444M5 -t>sl-^-^l 444 5^4 7l^-i(porosity)7> 4 

34. 

£ ^AidiHl t^e^ tg £ o| g^ofl ai-e)- 4n4£ 4444B #3.^ o>nuii^ ^^=01 £3^4. 

4000 mA/cm 2 ^fl-^£7> ^7>t ^-f ^^fil ^^*1 ^7\f>\5L, =l ^ a_V 

^°1-21 ^QS. ^71-^4. 3E^. 4000 mA/cm 2 ^fl-'flH^r ^7>^o.S*<l 4^Ml# 44^1°lB 
oflA-1 71^21 37171- f^VSrai, a^2l 7l?£(porosity)7> *7>«-6.S*? 7l* ^^-S. ^^(attachment) ^ § 

^ ^-(ingrowth)* -R-£*V^ 7l7j|a| WW ^ 514. 

4-g-^.s 4ntii# 44Mioi s av^ d 4°i1^ 0 ^ *}5rSh§-°l ^^4^ ^d 0 ^ ^^-i 4# £*Hr 4-S-4 ^4. 4^ 
Lfl# eiSmIoie a) ^34. ^i ^oi^i ^fl-ofl al^lsflAi 4= 4] oHasn^^ #7>ai^ ^ 514. 

ofl* IH^?! 0 !^ -§-^°fl^£ DC 500 V^ofl-M 4^ Ml ^i- t-B-sffe ^^lfe 30 ua&*\ ^ 

^ 514 ofaiflf ol^-o] <4^-4 io S . *.^( C olloidal deposition)^4 i^il 4^ L il^ El4MlolH *J:#^ 
21 J££°il 7l^oj ^^ £)7 | ^<y-o. DC 60V»14. A i^^ 0 l -r^^-t <M*r4 7l 7-fl ^1 
o^7^ £ s-) 7 j- ^oixins. ojl-^eai. 7]l^o))x-i a_V2}.51-o| ts^l ^5.5. ^<>1^4^ <Ssl4 ^4^4. 44 
a-1 $4o)i?)l Al^Jilfe 4aifl# 44MI4S t.^^ 0 J1-^S4 ^i^ 2 ! #-Pr^(osseointegration)-|- fl* 3 

^31 4at1l^ El4M)o] e AV^nj. -^o] 300nm - 20/an# £SL$ ^^44 ?i 0 ^ 60-450Vol4. 45J-8- 

4atii^ 44MI0IS a^d^s; ovzufl^ W<>) 5% 4^4^^ 4^^l# 44M14S 7l^4 37l4 4^s. ( 
pore size and porosity)7V (osseoinductive properties) tf*J*rfc«fl »WW ^444. 



•d! v {)4 



£ £4°1M1 4t4xr 4^H1£ 44MMB(Ti x Mg y 0 z ) °J14£4 tffij ^3 §-P r ^(osseointeg 

ration)! 34 4444 J 5 - (Ti x Mg y 0 z ) #44 ^f4* 4#*4. £ a}£ c}-7l^ of 

aMl# 44<-lM E . A]-^^( Ti x Mg y 0 z )£ f-eflS| ^44 «g£$S4£. 43. S^o^S. 4439J 
££4^(osseoinductive surface properties)! #fe4. **|, #444 443 i#4 4^Ml£ ^£o] 

£*44 #2:21421 ^443 3*4 4* «*€• Eft 4* ft£.(Biochemical osseointegration)* ^£4 444, it 
44-g-# (porous surface structured 44^1 °J4 7j-£(p 0 re) $°-sL 4^4 ^(attachment 

of bone matrix proteins)4 #2:2) (ingrowth) %-5LZ\a\ <£$3e44 443 3*fr #44^ 7 )3f- 4# 

£4(mechanical osseointegration). 344-2-3., 44*4 4^Ml# 44MHS a^j.^ °J#£e£. #^2)44 ^ 
444 3*4 443 ;g*sl 444444 44 4=3. #3$ #ft4ft ft£44. 44, 3^44. 44*1*4, 4 
4:344, #*844 f-4 ^olH 4444 4£4fc 44^ « 44^3.4 3#3s4 4 ^#4 ##-t--i: #4 

3 O.S *#44rr Jr4§ 4*$4. 



5 (57)^-4^4 

^T 1 -* 1. 

44^ at 44-fr *^-g- £*4fe °J-§4H £*fl £ #4 £44 a^ofl $aj^ u>ntii^ 4444s #44-1- 5 
*4fe 511- 43 o.s. 4^ 4444B 414b. 

^n 1 * 2. 

4 1**11 #44, #4 o>nMl# 4 441 °1 — 4^4#ft £*4fe 44 be^ 2 4#4 £4 ft°J!444 4 

44 4444 °<H-#4Uoii 444 424^ Sift *Hr 4^4# 4444B 4#£b. 

^t 1 * 3. 

4 1* at *ll 2*011 4.44, #4 4^4£ 4444S #44ft ^£-2.3.4 6~26%4 44^, 51~71%4 #^ 

35 i.8~32%4 4^4£ft £*4*r 51-1- 4b 4^4£ 4444H 4#4B. 

4. 

4 1* £fe 4 2*o)l 4.44, #4 4^il£ 4444s #44* 4f^ ^23. 44 SU4. 4*ft 4## t 2 ^* 
4ui *U4. 44^£ 444* ^-21- ^ 5)1 43 £-3 4fe 4^4£ 4444s °dt4s. 

^t 1 -* 5. 

4 1* at 4 2*oll SfloH, ^4 o>ntil# 44M14S ^i442l ^lfe 300nm vfl4 30^ 4^ 
4^-^^ 444°1B °J#4B. 

^t 2 -* 6. 

4 5*oil ojo^A-i, #71 4^MI£ 444°1B T-llfe 500nm 44 10^°J ^0.1 4^ 4^4^ 4 

44°1H 0 J#^-H. 

7. 

44^- £fe 44w *#^-s. ^4 °J1-^B ^-4# ^4 44^14 24 °1# 244^ ^4; 
#7l 44<d<>ll 2:44 °J#4m £41- 4^4£°1 i*4 444 -8-44 3144£- ^4; ^ 

60 44 500V4 4^ofl4 °cf4 ^4^011 44a) ^1^^ oj f ^e ^.^o]] 4^1-11^ El4M]°l H ^44-fr 44 
44fe <M* i*4fe 511- ^-2j 0.5. 4fe 4^M1# 44M14H av^.^ oj^^eo; 4^4^. 

^ : T L * 8. 

4 7*oil 0144. #7] #4*! -g-°Jl-°r 4^M1^1 £*4fe 444 4^- -8-4 ^ 2 4*4 **-§- 0 -^ o J 5)1 4^^- 
s. 4xr 4^-Ml^ 44MI0IB A i-44 °J1-^H4 ^12*^. 

^11 7* at 4 8*4 5LH4 #7l 34^ -8-^4 0.01 44 1.0M9J 511- ^^-S. 4fe 4^4^ 444°1 
B -tl-44 °J€^B4 42*^. 

3^-* 10. 



dl 7* £F-*r *!) 8*<H SlofA). xjgfl^ ^.opoj av £ ^ 30 t,|x| i2.5 P H °J ^$2.3. sffe ")-nu||# e)eH1 

^•^D" 11. 

all 7*8- £tr dl 8**M #7] ^^°] ^uHr ^f r D ^S.fe 30 4000mA/cnf<d Z\t= 
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